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(71) We, HITACHI, LTD., a Corpor- 
ation organised under the laws of Japan, of 
5-1, 1-chome, Marunouchi, Chiyoda-ku, 
Tokyo, Japan, do hereby declare the in- 
vention, for which we pray that a patent may 
be granted to us, and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement: — 
, This invention relates to a vacuum- cleaner 
comprising means for automatically removing 
dust cleaning to a filter by utilizing the turn* 
ing force of an electric cable reel. 

With prior art vacuum cleaners of this 
type, it has been proposed to operate a dust 
removing mechanism upon drawing and wind- 
ing a length of electric cable from or around 
a cable reel. However, such proposal suffers 
from a short coming in that a coil spring cap- 
able of exerting a large amount of torque 
is required to wind the cable around the cable 
reel with the result that the force needed to 
draw the cord out of the cord reel is in- 
creased. For this reason, the" dust removing 
mechanism is operable only upon drawing out 
a cable from the reel, and is inoperable upon 
winding the cable around the reel so that the 
spring built in the cable reel is used only 
for the purpose of winding the cable around 
the reel. However, the cable is normally drawn 
from the cable reel prior to starting up clean- 
ing, so that the dust clinging to the filter dur- 
ing the cleaning can not automatically be re- 
moved after the completion of cleaning with 
the cleaner of the above-mentioned construc- 
tion. Accordingly, in order to efficiently re- 
move the dust clinging to the filter, it is desir- 
able to remove the dust from the filter both 
upon drawing and winding a cable, that is, 
before and after the cleaning operation. 

It is an object of the present invention to 



provide a vacuum cleaner which can auto- 
matically remove dust clinging to a filter upon 
drawing and winding a cable without the 
need for increasing the torque exerted by a 
spring built in a cable reel, 45 

According to the present embodiment there 
is provided a vacuum cleaner comprising a 
dust case having an air-intake opening ; a 
main body case having an air exhaust open- 
ing; means releasably locking together said 50 
dust case and. said main body case; a filter 
received widiin said dust case; an electric 
blower received within the main body case 
and adapted to introduce an air flow into said 
air intake opening through the filter and out 55 
of the air exhaust opening; an electric supply 
cable reel received within said main body case 
and biased in a winding direction} by means 
of a coil spring; a dust removing means for 
removing the dust dinging to said filter; and 60 
a transmission means for transmitting motion 
of said cable reel, produced upon winding 
and drawing out said cable, to said dust re- 
moving means ; said dust removing means 
having a dust removing element which rota- 65 
tively slides on a back surface of said filter 
to remove the dust clinging to said filter, 
the transmission' means and the dust removal 
means being constructed such that the rota- 
tional speed of said dust removing element 70 
is smaller than that of said cable reel. 

An embodiment of the present invention 
will now be described by way of example 
with reference to the accompanying drawings, 
in which: — 75 

Fig. 1 is a longitudinal cross-sectional view 
of a vacuum cleaner according to the present 
invention; 

Fig. 2 is an exploded perspective view of 
a dust case section; 80 
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Fig. 3 is an exploded perspective view of a 
body case; 

Fig. 4 is a cross-sectional view of a cable 
reel assembly; 
5 Fig. 5 is an exploded perspective view of 
the cable reel assembly; 

Fig. 6 is an enlarged perspective view of 
a coupling section; 

Fig. 7 is an enlarged cross-sectional view 
10 showing the coupling section in an engaged 
condition; 

Fig .8 is an enlarged cross-sectional view 
taken along a line I — I of Fig. 1; 

Fig. 9 is: a cross-sectional view taken along 
15 a line II— II of Fig. 8; 

Fig. 10 is an enlarged view of the coupling 
section of Fig. 1; 

Fig. 11 is a perspective view of a pack- 
ing; 

20 Fig. 12 is an enlarged view of a filter 
device; 

Fig. 13 is an enlarged perspective view 
of part of the filter device of Fig 12; 

Fig. 14 is an enlarged view taken along 
25 a line III— III of Fig. 2; 

Fig. 15 is a plan view showing the opera- 
tion of the filter device of Figures 12 and 
13. 

Fig. 16 is a view showing the operations of 
30 the dust removing means and a transmission 
means; 

Fig. 17 is a view showing the operation 
of a dust removing element; 

Fig. 18 is a cross-sectional view of the dust 
35 removing element; * 

Fig. 19 is a view showing the operation 
of a prior art dust removing means; 

Figs. 20 and 21 are plots showing the 
relationship between the dust collecting capa- 
40 city and suction force; 

Fig. 22 is an enlarged view of a filter body; 

Fig. 23 is an enlarged diagrammatic view 
of a prior art filter body; 

Fig. 24 is a partial diagrammatic view 
45 showing a filter body used in a vacuum 
cleaner according to the present invention; 
and 

Fig. 25 is a partial diagrammatic plan view 
showing the operation of the prior art . filter 

50 body of Fig. 23. 

Referring to Figs, 1 and 3, there is shown- 
at 1 a main body case made of a synthetic 
resin. The case 1 is of a split type, and thus 
consists of a lefthand case portion lb and a 

55 righthand case portion la, and is formed 
integrally with a first handle 2. Shown at 
3 and 4 are ribs which are provided in fac- 
ing relation to each other within the left- 
hand and righthand case portions lb, la, and 

60 serve to divide the interior of the case 1 
into a chamber 5 for an electric blower, a 
chamber 6 for a cable reel, and an exhaust 
chamber 7. Rubber cushions designated by 
the reference numerals 8 and 9 serve to sup- 

65 port an electric blower 10 within the electric 



blower chamber 5. A shielding plate 11 fab- 
ricated of steel is interposed between the rib 
3 and the rubber cushion 9. A reel support- 
ing plate 12 having an annular channel en- 
gages the rib 4. A passage 13 is defined by 70 
the reel supporting plate 12 and shielding 
plate 11 for introducing or guiding air flow 
from the electric blower chamber 5 to the 
exhaust chamber 7. Shown at 14 is a contact 
assembly which is secured, together with a 75 
reel shaft 15, to the reel supporting plate 
12 by means of a screw 30. Shown at 16 is 
a cable reel which is rotatably supported on 
the reel shaft 15. Provided on the side wall 
of the cable reel 16 is a braking ring 19 for 80 
a brake 18 which is adapted to prevent the 
winding operation of an electric cable 17. 
Shown at 20 is a coil spring, whose one end 
is secured to the reel shaft 15 and whose 
other end is secured to the cable 85 
reel 16. The winding operation of the cable 
17 is effected by means of the pre-loaded coil 
spring 20. 

Designated by the reference numeral 21 is 
a transmission means which consists of a 90 
first gear 21a integrally formed on the side 
wall of the cable reel 16; a drive gear 22 
fabricated of a synthetic resin for meshing 
with the first gear 21a; a face gear 24 fabri- 
cated of a synthetic resin for meshing, with 95 
the drive gear 22 and turning the axial direc- 
tion of rotation of a shaft 23 of the gear 
22 through an angle of 90°; and a drive coup^ 
ling 26 integral with the face gear 24. The 
respective components of said transmission 100 
means are all secured on the cable reel sup- 
porting plate 12, as shown in Figs. 4 and 5. 
The brake, braking ring and gears are pro- 
vided in the region of one of the side walls 
of the cable reel. 105 

Provided in the cable reel supporting plate 
12 3 as best shown in Fig. 5, are an attaching 
hole 27 for the shaft 15 and contact assembly 
14 s an attaching hole 28 for the face gear 
24, and an attaching hole 29 for the drive 1 1 0 
gear 22. As shown in Fig. 4, angles and 
lengths l a , 1 2 , 1 3 , L must be maintained to 
ensure engagement of the respective parts and 
are dependent on the accuracy with which 
chte cable reel supporting plate is manufac- 115 
tured. The contact assembly 14 and shaft 
15, 16 are secured by means of a screw 30 
to the cable reel supporting plate 12. Rotary 
shafts 23, 25, as best- shown n Fig. 4, are 
secured to the cable reel supporting plate 120 
12. 

Turning to Figs. 1 and 2, shown at 31 
is a dust indicator for indicating when the 
filter is clogged by dust. The dust indicator 
is positioned within the handle portion 2 125 
of die case 1 by means of an indicator attach- 
ing tube 32. Shown at 33 are air exhaust 
openings for discharging air flow from the 
exhaust air chamber 7 outside the case 1. 
A filter 34 is positioned inwardly of the ex- 130 
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haust openings 33. The filter 34 is 
intended for the dual purposes of cleaning the 
air flow and deadening the sound, and is 
fabricated of a porous material such as ure- 
thane foam or the like. Shown at 35 in Figs. 
1 and 2 is a dust case made of a synthetic 
resin, which collects therein the dust being 
fed through a hose not shown. The interior 
of the dust case 35 is divided into a rough 
dust chamber 37 and fine dust chamber 38 
by means of a rib 36. As is clear from Fig. 
1, shown at 39 is a suction port, to which 
is connected the hose when the cleaner is in 
use, and at 40 a reverse flow presentive or 
check valve is provided for the suction port 
39. Shown at 41 in Fig. 2 is a second handle 
portion which is secured to the dust case 
35 by means of screws 41a and 41b. 

Referring to Figs.. 1 and 2, shown at 43 is 
a movable locking member adapted to remov- 
ably attach the dust case 35 to the main body 
case 1, by engagement of the locking mm- 
ber in a recess in the case 1, and the lock- 
ing member 43 consists of a locking . piece 
43a and a spring 43b. The locking piece 43a 
is slidingly fitted in the second handle portion 
41. 

As shown in Fig. 1, a filter means 44 is 
removably fitted in an opening in the dust case 
35, and consists of a filter 45 made of a net 
of synthetic resin, a filter body 46, a dust 
removing assembly 47 and a packing 48 for 
holdin gthe filter means 44. 

The dust removing assembly 47 includes a 
dust removing clement 49 adapted to strike, 
upon sliding movement thereof, the back sur- 
face of the filter-body 46, a gear 50 fabri- 
cated of synthetic resin, a transmission gear 
51 fabricated of synthetic resin for meshing 
with the gear 50, a torque receiving coupling 
53 fabricated of synthetic resin and fitted on 
a shaft 52 of the transmission gear 51, and 
a supporting plate 54 having a plurality of 
openings or slits 54a, as seen in Fig. 12. 

As indicated in Figs. 8 and 9, brake means 
60 consists of the brake 18, a lever 62 on 
which the brake is mounted so as to allow 
pivotal movement of the brake 18, a spring 
63 for pulling the lever 62 in the direction 
of an arrow Po, and a braking wall 65 which 
defines a space 64 together with the braking 
rnig 19 and is adapted to brake the cable 
reel 16 with the aid of the braking ring 
19 with the brake 18 maintained therebetween 
i.e., in the space 64. Shown at 66 is a 
screw for securing the braking wall 65 to the 
main body case 1, and at 67 a pedal for 
effecting pivotal movement of the brake 18 
about a pin 68. The pivotal movement of 
the brake 18 together with a slight movement 
in the direction of an arrow Qo releases the 
cable reel 16 from the braked condition to 
wind the cable 17 therearound. 

As shown in Figs. 10 and 11, the packing 
48 includes a peripheral packing portion 48a 



which is fitted around the filter body 46, 
thereby removably holding the filter means 44 
against the dust case 35 in air tight relation; 
and a packing portion 48b interposed between 
the supporting plate 54 and a front wall lc 70 
of the case 1. 

The packing 48 serves to efficiently seal " 
the dust case 35 so that the dust is carried 
by the air flow which has been produced due 
to a vacuum or negative pressure P2 pro- 75 
duced within the dust case 35, rather than 
due to the atmospheric pressure PI, outside 
the dust case, when the dust case 35 is 
attached to the case 1 and the electric blower 
10 is maintained in operation. * * 80 

Referring to Fig. 18, a striking portion 
49a of the element 49 is formed by bending 
the end of a wire such as a piano wire into 
an arcuate or circular form, and the remain- 
ing portion of the wire serves as a dust 85 
removing body portion 49b. The other end 
of the dust removing body portion 49b is bent 
into a screw-retaining circular portion 49c. 
The dust-removing element 49 is secured to 
the gear 50 by securing the screw-retaining 90 
portion 49c to the gear 50 by means of a 
screw 70. Provided on the striking portion 
49a is a protective material or sleeve 49d 
made of a resilient resin or the like. 

Shown at 53a in Figs. 6 and 7 is a pro- 95 
jection formed on the torque receiving coup- 
link 53, while the outer peripheral edge of 
the projection 53 a is chamfered in view of 
safety in the case that the projection is ex- 
posed while rotating. Shown at 69 is a pin 100 
which has been press fitted in the shaft 52 for 
transmitting a drive torque by engaging a 
radially inwardly projecting rib 53b. Shown 
at 26a is a groove defined in the drive coup- 
ling 26, while the projection 53a is fitted in 105 
the groove 26a to thereby transmit a torque. 
In addition, the edge 26b of the groove 26a, 
although not shown in Fig. 6, is chamfered 
in view of safety, while the width of the 
groove 26a is set to less than 10 mm so 110 
as not to allow a finger to be inserted there- 
in. The outer peripheral portion 26c of the 
drive coupling 26 is chamfered in view of 
safety in case the coupling is exposed while 
rotating and for facilitating the engagement 1 1 5 
between the driven coupling 53 and the drive 
coupling 26 upon installing the dust case 
35. The coupling 53 is provided with a 
second projection 53c also engageable with 
the groove 26a. 120 

In Fig. 7, ' J * represents an axis of rotation 
of the driven coupling 53, * H * an axis of 
rotation of the drive coupling 26, and 5 
a deviation between the both axes of rotation 
J and H which has been caused by the sum 125 
of the dimensional tolerances of the respective 
parts. * G ' represents a locus described by 
the tip * F ' of the projection 53a at the time 
of the attachment or removal of the dust 
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case 35, and c e f represents the maximum 
deviation of the tip c F 3 in the upward direc- 
tion in Figure 1. The difference in width 
between the projection 53a and the groove 
5 26a is determined so as to be larger than 
twice the sum of ' e 9 and ' & *. As a result, 
there may not take place an excessive loss 
of torque and damage to the dust case 35 
to the deviation c $ 9 between the axes of rota- 
10 tion * J * and * H *. 

Upon attachment of the dust case 35 
to the main body case 1, the driven coupling 
53 is placed so as to abut the drive coupling 
26 from above obliquely. However, the driven 

15 coupling 53 is readily fitted to the drive 
coupling 26 because of the chamfered outer 
peripheral portions 26c and 53c (Figure 6), 
while compressing the spring 57, thereby 
bringing the dust case 35 into engagement 

20 with the main body case 1. Thereafter, the 
driven coupling 53 is rotated in an idle con- 
dition until the position of the projection 53a 
coincides with the position of the groove 26a. 
Thus, a torque can be transmitted thereafter. 

25 The dust removing assembly 47 is posi- 
tioned in the rear of the filter body 46. The 
gear 50 is rotatably mounted on the support- 
ing plate 54 and mounts thereon the dust 
removing element 49 adapted to slide on 

30 the rear surface of the filter body 46. 

A rotary disc 55 is secured to the hub 
portion 50a of the gear 50 by means of a 
screw 55a and integrally mounts a knob 56 
thereon. The dust removing knob 56 is manu- 

35 ally operable to rotate the gear 50 and thus 
element 49 only when the dust case 35 is 
removed from the main body case 1. 

The transmission gear 51 is rigidly secured 
on the shaft 52 by press-fitting or by means 

40 of a screw, and mounted on the supporting 
plate 54 in such a manner as to mesh with 
the gear 50. 

The engagement of the driven coupling 
53 with the drive coupling 26 within the main 

45 body case 1 permits turning force of the 
cable reel 16 to be transmitted to the dust 
removing element 49 by way of gear 21, drive 
gear 22, face gear 24, drive coupling 26, 
driven coupling 53, transmission gear 51, and 

50 gear 50, so that the dust removing element 
49 is rotated to rub the rear surface of the 
filter body 46. Shown at 58 are travelling 
wheels mounted on the case 1, and at 59 is 
a travelling wheel mounted on the dust case 

55 35. 

As shown in the drawings, assume N x as 
the number of teeth of the gear 21 mounted 
on the cable reel 16, N 2 as the number of 
teeth of the drive gear 22, N 3 as the number 
60 of teeth of the face gear 24, N 4 as the number 
of teeth of the transmission gear 51, and 
N 3 as the number of teeth of the gear 50. 
Then, the rotational speed of the hub portion 
50a of the gear 50 can be driven by multi- 



plying the rotational speed of the rotary 65 
shaft 15 of the cable reel 16 by 

N:XN 4 



N 3 XN 5 

Accordingly, if the value of 



N 3 XN 5 

is less than 1, then the rotational speed of 70 
the gear 50 is less than that of the cable 
reel 16. 

In practice, in order that the reduction 
transmission described can be obtained it is 
necessary to accomodate the transmission 75 
means 21 and the dust removing means 47 
within the case 1 and the dust case 35, res- 
pectively. Therefore it is desirable to render 
the value of 

80 

N s xN c 

between 1/2 and 1/5. In the most pre- 
ferred embodiment, the numbers N i3 N 23 N 3 , 
N 4 and N 5 of teeth of the respective gears 
are 53, 13 3 41, 13 and 70, respectively. 

Hie filter body 46 consists of a pleated 85 
filter medium 46a, and a frame body 46b 
made of synthetic resin and holding the 
pleated filter medium 46a. Provided in the 
groove portions of the pleats the pleated filter 
medium 46a, i.e., on the side of the filter (the 90 
front side) opposite to that which is rubbed 
by the dust removing element 49, and in 
the apices defining the ridges 46c of the 
pleated filter medium 46a, are spacers 71 
having a triangular cross section and made of 95 
synthetic resin. As shown in Fig. 13, there 
are provided reinforcing members 46d on the 
ridges of the pleats of the pleated filter 
medium 46a on the front side of the filter 
medium 46a. 100 

The spacers 71 and the reinforcing members 
46d are connected by connecting ribs 46, 
as best shown in Figs. 12 to 14. 

Shown at 72 (Fig. 3) is a plug for an 
electrical supply, which is secured to the 1 05 
end of the electric cable 17, and shown at 
73 is a cover for an opening 74 for drawing 
out the cable 17 therethrough. A transparent 
cover 75 for the dust indicator 31 is posi- 
tioned in the first handle portion 2. 110 

The cable reel 16 includes upper and 
lower side plates 16a, 16b which are secured 
one relative to the other by means of a 
screw 76. 

A condenser 77 is secured to the electric 1 1 5 
blower 10 by means of a supporting piece 
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78 and a screw 79. A carbon brush is desig- 
nated by the reference numeral 80. 

Shown ar 81 is a screw which couples 
together the lefthand and righthand portions 
5 lb and la., and at 82 a change-over switch 
secured to the rear, top surface of the main 
body case 1 by means of a metal piece 83 
to select either of the power supply settings 
450 watt and 600 watt. 

10 Wheel 59 is attached to the undersurface 
of the dust case 35 by means of a sup- 
port plate 84, washer 85, screw 86 and nut 
87. A check valve 40 is attached in position) 
in the air intake opening by means of a 

15 screw 88. An air intake opening cover 90 is 
attached to the front surface of the dust case 
35 by means of a screw 89. A packing 
91 is used for sealing between the intake 
air-opening cover 90 and the dust case 35. 

20 A lead wire 92 is provided for the remote 
control of a manual switch (not shown) pro- 
vided on a hose to be inserted into the intake 
air opening 39. The lead wire 92 is received 
within the second handle 41. Shown -at 93 

25 is a remote control relay for operating the 
electric blower 10, and at 94a, 94b, 94c and 
94d silencing members positioned on the 
outer periphery of the electric blower 10 and 
made of a flame proof material. Shown at 

30 95 is a projection of the case 1. 

With the above - mentioned arrangement, 
when the electric blower 10 is operated, then 
the dust which has been introduced through 
the air intake opening 39 is removed by or 

35 remains on the net filter 45 and filter 46. 
The air flow which has passed through the 
filter 46 travels through the exhaust air cham- 
ber 7 and through the exhaust opening 33 
to the outside of the main body case 1, 

40 while cooling the electric blower 10 on its 
way through the cleaner.. The larger dust 
particles are collected in the dust chamber 
37 by means of the net filter 45, while fine 
dust is collected in a fine dust chamber 38 

45 by means of the filter body 46. 

The drawing out or winding of the cable 
17 causes the cable reel 16- to rotate. The 
rotation of the cable reel 16 is transmitted 
to the dust removing element 49 by way of 
50 first gear 21, drive gear 22, face gear 24, 
drive coupling 26, driven coupling 53, trans- 
mission gear 51, and gear 50, thus rotating 
the dust removing element 49. 

The dust removing element 49 rubs the 
55 back surface of the filter body 46 during its 
rotation, so that the dust clinging to the filter 
body 46 drops into the fine-dust chamber 
38. 

As a result of the reduction transmission 
60 described above the torque required to wind 
the coil spring 20 can be relatively small. 
Therefore, the shaft of the gear 50 for rotat- 
ing the dust removing element 49 produces 
a torque, of which amounts to 



N 3 XN 5 
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N : XN 4 

that is, approximately 4.2 in the case of the 
most preferred embodiment times the torque 
of the reel shaft 15 of the cable reel 16, 
so that the torque produced on the reel shaft 
15 of the cable reel 16 may be approximately 70 
1/4.2 times the torque on the shaft of the 
gear 50. Accordingly, the coil spring 20 as 
mentioned above produces a relatively small 
torque, sufficient to wind the cable 17, in 
addition to a torque amounting to approxi- 75 
mately 1/4.2 times the torque produced on 
the shaft of the gear 50. 

In contrast thereto, Fig. 19 shows a prior 
art cable reel assembly, whereiii me rotation 
or turning force of the reel 160 is transmitted 80 
through a first gear 210 to a drive gear 220 
and then to the ratchet type coupling 260. 
Then, the rotation is transmitted from the 
coupling 260 to the ratchet type coupling 530 
which is so designed as to rotate only in one 85 
direction by means of a coupling spring 410, 
then from the coupling 530 to a mount 550 
mounting the dust removing element 490 
thereon; for turning the mount 550. In this 
case, assume Na as the number of teeth of 90 
the gear 210, and Nb as the number of 
teeth of the drive gear 220, and the value 
of Na/Nb is larger than one. Then, for 
rotating the dust removing element 490, a 
torque required for the reel shaft of the 95 
cord reel 160 should be Na/Nb times the 
torque required for rotating the dust remov- 
ing clement 490. As a result, the torque to 
be produced by the coil spring will be con- 
siderable. 1 00 

Referring to the present invention assume 
Tj. as the torque required for winding the 
cable 17, and T 2 as the torque required for 
rotating the dust removing element 49. Then, 
the torque T 0 to be produced by means 105 
of the coil spring 20 in the most preferred 
embodiment of the present invention and a 
torque T to be produced by means of the 
prior art coil spring are given as follows: 

T 0 =Ti+(l/2 to 1/5)XT 2 1 10 

T=T 1 H-(one or more than one)xT 2 . 

As can be seen from this, the torque T 2 
required for rotating the dust removing ele- 
ment 49 is small as compared with the torque 
T x required for winding the cable 17. As 115 
a result, the preferred embodiment shown 
permits the dust removing element 49 to 
be operated without the need of substantially 
increasing a torque to be produced by the 
coil spring 20 either in the drawing out 120 
direction or in the winding direction of 
the cord 17. 

As is apparent from the foregoing, as the 
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dust removing element 49 slides over the 
back of the filter medium 46a it strikes 
the ridges 46c of the pleats of the filter 
medium 46a in the both directions, as shown 
5 in Fig. 17, in one direction upon winding 
and in the opposite direction upon drawing 
out the cable 17, so that the ridges 46c 
of the pleats of the filter body 46 will not 
be pennanendy deformed. In this respect, the 

10 prior art discloses a dust removing element 
in which, if applied to the most preferred 
embodiment, ridges 46c of the pleats of the 
filter body 46 would be hit by the dust remov- 
ing element only in one direction, so that 

15 the repetition of such an operation leads to 
tthe deformation of the ridges 46c with the 
result that the dust removing element will 
fail eventually to strike the ridged portions 
of the pleats sufficientiy. 

20 Referring again specifically to the pre- 
ferred embodiment of the present invention, 
a suction force whose level is lowered down 
to a point X after the cleaning operation 
as shown in Fig. 20 may be recovered to a 

25 point Y according to the winding operation 
of the cable 17, and then further recovered 
to a point Z according to the drawing out 
operation of the cable 17 at the start of the 
cleaning operation. As a result, the cleaning 

30 operation may be started under a strong suc- 
tion force. 

In addition, if the cable 17 is wound 
after the completion of the cleaning operation, 
then the dust clinging to the filter body 46 

35 may be automatically removed. 

In the normal operation^ the dust removing 
operation is carried out automatically by 
winding and drawing out the cable 17 in 
the normal cleaning operation, presenting a 

40 characteristic as shown by a curve ( U' in 
Fig. 21. A curve ' W * in Fig. 21 represents 
the characteristic in the case of the dust 
removing operation which is carried out only 
manually. The comparison of the curve * U * 

45 with the curve € W 9 reveals that the *U* 
curve allows the collection of dust of a 
much more amount as compared with the 
curve ' W \ In other words, the curve * U * 
allows the cleaning under a strong suction 

50 force, in terms of the same amount of dust 
being collected. However, in case the filter 
body 46 is clogged, then a suction force 
may be available only up to the point X 
in Fig. 21. 

55 In such a case, the movable locking mem- 
ber 43 is unlocked, so that the dust case 35 
may be removed from the main body case 
1. As a result, the dust removing assembly 
47 may be separated from the transmission 

60 assembly 21 along the line Qi — Q x ' in Fig. 
16, so that the dust removing knob 56 be- 
comes exposed. Then, the dust removing knob 
56 is rotated, so that the dust removing 
element 49 may hit the ridges 46c of the 

65 corrugations of the filter body 46. In this 



manner, the suction force can be recovered 
to the point X3 in Fig. 21. 

In the preferred embodiment of the present 
invention, when the dust removing knob 56 
is rotated, the transmission gear 51 and the 70 
driven coupling 53 remain idling, so that the 
dust removing element 49 may be rotated 
with ease. 

When the striking portion 49a and the dust 
removing body portion 49b are placed in paral- 75 
lei with the surface of the filter body 46, then 
the distance from the filter body 46 to the 
dust removing body portion 49b is shortened 
by the width of the striking portion 49a, 
as compared with the prior art arrangement, 80 
wherein the portion corresponding to the 
striking portion 49a is positioned effectively 
between the filter 46 and the dust removing 
body portion 49b. In other words, the dust 
removing assembly 47, electric blower 10 85 
and cable reel 16 may be placed closer to 
each other by the width of the striking por- 
tion 49a, As a result, the cleaner case con- 
sisting of the main body case 1 and the dust 
case 35 may be rendered smaller in size 90 
than that of the conventional cleaner case. 
Particularly in case the dust removing element 
49 is made of a wire as in the most pre- 
ferred embodiment according to the present 
invention, the width of the striking portion 95 
49a of a bent wire will be only the distance 
from the filter 46" to the~cLust removing body 
portion 49b, so that the size of the cleaner 
case may be rendered smaller in size. In 
addition, the dust removing element 49 is 100 
formed by simply bending a wire > so that 
the manufacturing steps are much simplified. 
Since the protective material covers the end 
portion of the dust removing element 49, 
the damage and wear in the filter body 46 105 
may be prevented. 

As shown in Fig. 23, if the filter is bent 
into a pleated shape having sharp corners 
as in the filter 460, the relatively small-sized 
dust would be caught in the groove portions 110 
of the pleats. In contrast thereto, as shown 
in Figs. 22 and 24, the filter body 46 shown 
has spacers 71 in the groove portions of the 
pleats so that there is no risk of dust 99 
being caught in the groove portions of the 115 
pleats, but the dust tends to cling to the 
side surface of the groove portions or drops 
into the fine-dust chamber 38 in the dust 
case 35. 

In addition, if the dust removing element 120 
49 hits or rubs the back surface of the filter 
body 46 where there are no spacers 71 3 then 
there arises a possibility of cracking or tear- 
ing in the top edge portions of die pleats 
as on the back surfaces of the prior art filter 125 
body 460. In contrast thereto, as shown in 
Figs. 22 and 24, with the filter body 46 having 
spacers 71, if the filter surface wears to a 
depth of X4 as shown in Fig. 24, then there 
results only exposed spacers 71, presenting 130 



BNSDOCID: <GB 1504063A t > 



7 



1,504,063 



7 



no possibility of causing cracking, holes or 
tears in the surface of the filter body 46. 
In addition, the spacers 71 protect the pleated 
filter medium 46a from wear and damage 
5 due to the rubbing motions of the dust re- 
moving element 49, while the reinforcing 
member 46b protects the pleated filter 46a 
from damage due to inadvertent excessive 
force of the user. In other words, in the case 

10 of the prior art arrangement as shown in 
Fig. 25, if an external force P 3 is exerted 
on the top edge portions of the pleats of the 
filter 460, then there is created an abnormal 
stress in the joint portion between the filter 

15 461 and the holding frame 462, thus leading 
to cracking 463 in the filter 461 made of 
paper and having a low mechanical strength. 
In contrast thereto, in the case of this em- 
bodiment of the present invention as shown 

20 in Fig. 15, even if an external force P t is 
applied to the filter, the reinforcing member 
46d is deformed elastically, thereby prevent- 
ing the creation of the abnormal stress in 
the joint portion between the pleated, filter 

25 medium 46a and the frame body 46b, with 
the resulting prevention of the filter 46 from 
damage. 

On the other "riand, if the filter body 46 
is exposed to moisture, the filter body ex- 

30 pands linearly, so that the pleated filter 46a 
is bent or wrinkled and fails to achieve an 
efficient dust removing effect. In the embodi- 
ment of the present invention, however, the 
spacers 71 and reinforcing members 46d 

35 Absorb the moisture and thus prevent the 
linear expansion of the filter, thereby pre- 
venting the waving phenomenon or wrinkles 
of the pleated filter. 

As shown in Fig. 14, the spacers 71 

40 and reinforcing members 46d are placed on 
the same side of the filter 46, so that the 
reinforcing members 46d and frame body 46b 
may be molded integrally by using a plastics 
material. In the manufacture of such an 

45 arrangement, as shown, an inlet 100, through 
which the plastic material is injected, may be 
provided only in a cavity for the reinforcing 
member 46d, thus allowing -the molding of 
the both spacers 71 and the reinforcing mem- 

50 bers 46d. This eliminates the necessity of 
providing in addition to the inlet 100 an 
inlet to be positioned in the cavities for 
groove portions, in a casting mold. As a re- 
sult, productivity can be much improved, 

55 without the need of providing so many in- 
lets 100. 

Still furthermore, as shown in Fig. 4, the 
cable reel 16 and the transmission compon- 
ents associated therewith are provided as one 
60 block, or a sub-assembly, so that these com- 
ponents may be built in the main body case 
1 with ease, but without the risk of the 
transmission components becoming out of 
engagement. 

65 Referring again specifically to the embodi- 



ment of the present invention, the dust case 
35 is installed on the case 1, in engagement 
with the integral projection 95. 

After the projection 95 is in position the 
movable locking member 43 is engaged. How- 70 
ever, the drive and driven couplings are loc- 
ated close to the projection 95, so that there * 
is no possibility of these couplings being dam- 
aged, due to their engaging each other at low 
speed. Furthermore, this facilitates the align- 75 
mem of the both axes of rotations at the time 
of engagement of coupling, thus minimizing 
the loss in torque in the coupling and pro- 
viding positive transmission or torque. 

As is apparent from the foregoing descrip- 80 
tion, the vacuum cleaner according to the 
present invention permits efficient dust re- 
moving operations both upon drawing out 
and winding the cable from and around the 
cable reel. 85 

WHAT WE CLAIM IS: — 

1. A vacuum cleaner comprising a dust case 
having an air-intake opening; a main body 
case having an air exhaust opening; means 

for releasably locking together said dust case 90 
and said main body case; a filter received 
within! said dust case; an electric blower re- 
ceived within the main body case and adapted 
to introduce an air flow into said air intake 
opening through the filter and out of the 95 
air exhaust or^ning; an electric supply cable 
reel received within said main body case and 
biased in a winding direction by means of 
a coil spring; a dust removing means for 
removing the dust clinging to said filter; and 100 
a transmission means for transmitting motion 
of said cable reel, produced upon winding 
and drawing out said cable, to said dust 
removing means; said dust removing means 
having a dust removing element which rota- 105 
tively slides on a back surface of said filter 
to remove the dust clinging to said filter, 
the transmission means and the dust removal 
means being constructed such that the rota- 
tional speed of said dust removing element 110 
is smaller than that of said cable reel. 

2. A vacuum cleaner as claimed in Claim 
1, further comprising means for manually 
rotating said dust removing element inde- 
pendently of said cable reel. 1 1 5 

3. A vacuum cleaner as claimed in Claim 
1, wherein said dust removing element con- 
sists of a striking portion for striking ridged 
portions of a pleated filter medium of said 
filter, and a body portion for supporting said 120 
striking portion, and said striking portion 

and said body portion being juxtaposed on 
the back surface of said filter. 

4. A vacuum cleaner as claimed in Claim 

3, wherein said striking portion comprises a 125 
bent end of a wire, and the remaining part 
of said wire constitutes said body portion. 

5. A vacuum cleaner as claimed in Claim 
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4, wherein said striking portion is provided 
with a sleeve. 

6. A vacuum cleaner as claimed in Claim 
1 , wherein said filter comprises a pleated 

5 filter medium and a frame member for sup- 
porting said pleated filter medium. 

7. A vacuum cleaner as claimed in Claim 

6, wherein there is provided a spacer mem- 
ber in a groove portion of the pleats on the 

1 0 surface of said pleated filter medium opposite 
to the surface engaged by said dust removing 
element of said dust removing means. 

8. A vacuum cleaner as claimed in Claim 

7, wherein there is provided a reinforcing 
15 member for each ridge portion of the pleats 

on the surface of said pleated filter medium 
opposite to the surface engaged by said dust 
removing element of said dust removing 
means, and wherein said reinforcing members 
20 are formed integrally with said frame mem- 
ber. 

9. A vacuum cleaner as claimed in Claim 
1, further comprising drive and driven coup- 
lings which cooperatively transmit motion of 

25 the cable reel to said dust removing means 
only when said dust case is locked with 
said main body case. 

10. A vacuum cleaner as claimed in- Claim 
9, wherein said driven coupling is mounted 

30 on the dust removing means, and said drive 
coupling is part of the transmission means, 
and wherein said driven coupling is resili- 
ently mounted. 

11. A vacuum cleaner as claimed in Claim 
35 1? wherein said transmission means comprises 

a gear provided on the side wall of said 
cable reel; a drive gear for meshing with 
said gear; a face gear for meshing with said 
drive gear in such a manner as to change 
40 the axial direction of rotation through an 
angle of 90°; and a drive coupling integrally 
formed on a rotary shaft of said face gear; 



and wherein said dust removing means com- 
prises said dust removing element, a further 
gear to which said dust removing element is 45 
attached; a transmission gear for meshing 
with said further gear; and a driven coupling 
mounted on the shaft of said transmission 
gear and adapted to engage said drive 
coupling. 50 

12. A vacuum cleaner as claimed in Claim 
9, comprising a packing for sealing between 
said filter and dust case, 

13. A vacuum cleaner as claimed in Claim 

11, wherein the respective components con- 55 
stituting said transmission means are all 
mounted directly or indirecdy on a support 
plate which is mounted within said main body 
case and which supports said cable reel. 

14. A vacuum cleaner as claimed in Claim 60 
9, further comprising a projection on the 
main body case for locking said dust case 

to said main body case, and said drive and 
driven couplings being positioned in the region 
of said projection- 6 5 

15. A vacuum cleaner as claimed in Claim 
11, further comprising a brake pivotally 
mounted on the main case and being engag- 
able with a braking ring for braking said 
cable reel against the winding force of said 70 
spring, and said brake, braking ring and said 
gears being provided in the region of one 

of the side walls of said cable reel. 

16. A vacuum cleaner substantially as here- 
in described with reference to Figures 1 to 75 
18, 20 to 22 and 24 of the accompanying 
drawings. 

LANGNER PARRY, 
Chartered Patent Agents, 

59—62 High Holborn, 
London, WC1V 6EJ 5 
Agents for the Applicants. 
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